POSITIVE RAYS
liquid air. The gas in the tube was that left in after the gas had been pumped out until the pressure was very low. There are parabolas due to particles for which io*(m/e) equals i, 2, 12, 14, 16, 28, 44, due to atoms and molecules of hydrogen, atoms of carbon, nitrogen and oxygen, molecules of nitrogen, carbon monoxide and carbon dioxide respectively. Some of these are due to gases coming from the walls of the tube. Each kind of charged carrier produces its own parabola on the plate ; there are as many parabolas as there are different kinds of carriers. We get a spectrum of the gas and from an inspection of the plate we can determine not only the number of kinds of carriers, but also from the dimensions of the parabolas the atomic or molecular weight of each carrier. This type of spectrum enables us to determine the nature of the gases inside the tube and thus provides a method of chemical analysis.
The positive ray spectrum has for this purpose many advantages over ordinary spectrum analysis. If a spectro-scopist observes a line unknown to him in the spectrum of a discharge-tube, the most he can infer, without further examination, is that there is some unknown substance in the tube, and even this might be doubtful, as the new line might be due to some alterations in the conditions of the discharge. But if we observe a new parabola in the positive ray spectrum all we have to do is to measure the parabola, and this at once tells us what is the atomic weight of the particle which produced it. By giving long exposures we can make the method exceedingly delicate, and detect the presence of a trace of gas too small to be detected by spectroscopy. The amount of gas required is very small, as the pressure of the gas is exceedingly low, generally less than one-hundredth part of a millimetre of mercury.
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